[Abstract] The indirect flight muscles (IFMs) are the largest muscles in the fly, making up the bulk of the adult thorax. IFMs in Drosophila are generated during pupariation by fusion of hundreds of muscle precursor cells (myoblasts) with larval muscle templates (myotubes). Prominent features, including the large number of fusion events, the structural similarity to vertebrate muscles, and the amenability to the powerful genetic techniques of the Drosophila system make the IFMs an attractive system to study muscle cell fusion. Here we describe methods for live imaging of IFMs, both in intact pupae, and in isolated IFMs ex-vivo. The protocols elaborated upon here were used in the manuscript by (Segal et al., 2016) .
www.bio-protocol.org/e2377 2. Prepare viewing chamber, by attaching a cover slip to the custom-made plexiglass slide with opening, with tape on either side of the opening (so that the coverslip is positioned over the opening) ( Figure 1A ).
www.bio-protocol.org/e2377 3. On a glass microscope slide, place a strip of double-sided tape.
4. Carefully, lift staged pupae with brush from vial and place them onto a Kim-wipe. Carefully brush pupae against Kim-wipe to remove possible food residue.
5. Using brush, place a pupa dorsal side up (flat side down) on the double-sided tape strip. Press down lightly on the pupa with a brush to ensure it is well adhered, without injuring the pupa. 7. Slide forceps gently into the anterior opening you created, so that one arm of forceps protrudes into the space between the pupa and the pupal case.
8. Pull outward to tear the pupal case. Continue this movement until the pupal case is opened along its dorsal aspect all the way to the posterior end.
9. The 'flap' that has formed on the upper portion of the pupal case can now be lifted/opened by the forceps and attached to the tape on the opposite side, thereby revealing the pupa ( Figures   1B and 1C ).
10. Place the closed forceps under the pupa, and gently lift and transfer it to the cover slip attached to custom-made slide. The pupa should stick to the forceps. If not, lift by the forming legs of the pupa, underneath the abdomen.
11. Using the forceps, orient the pupa so that the thorax (dorsal side) faces the cover-slip.
12. Place a drop of halocarbon oil on a separate glass slide. From this drop, using a toothpick, pick up a smaller drop of oil and gently transfer onto the pupa, so that it is mostly immersed in oil.
Put only enough oil to cover the pupa, as excessive oil can cause movement of the pupa during long-term imaging. Absorb excess oil with a Kim-wipe ( Figure 1C ).
13. Orient the pupa so that it is slightly tilted to one side at about a 45° angle, for a better angle of imaging for one of the IFMs.
14. Image slide immediately using the inverted confocal microscope system. Live intact pupae have 11. Isolate the IFMs by gently pushing them with side of forceps to a region of the medium that is outside the dissected pupa ( Figures 3D and 3D' ).
12. Transfer 200 μl Schneider's medium + 10% FBS, oxygenated to a Matrigel-coated well in ibidi plate.
13. With micropipette, wet 200 μl micropipette tip with clean medium. In the silicon plate, lift a small amount of liquid into the tip, and with micropipette still pressed, lift up the isolated IFMs into 50 μl liquid.
14. Gently transfer the IFMs and liquid into the medium-filled well. The IFMs should sink to the surface of the well.
15. With side of forceps, gently press, flatten, and orient the IFMs for imaging in the ibidi slide well. 16. Take immediately for imaging using the confocal microscope system (e.g., ZEISS 780). Isolated
IFMs can be imaged ex-vivo for up to 1. 2. During development the DLMs split from three fibers to 6 fibers, between 16-18 h APF. Therefore, IFMs may be in the midst of splitting if dissected during this time range.
3. Ideally, an intact DLM will include 3 or 6 fibers (see above) and the surrounding myoblasts.
However, it is not uncommon for individual myofibers to be lost during dissection. In general, myoblasts will still remain associated with the remaining myofibers, and these samples can still be imaged, as long as the individual myofibers remain intact.
